SERVICE 


MANUAL 
1948-1952 


FORD TRACTOR 


MODEL 8N 


SERIAL NUMBERS 
8N 

DAZ ocr sts nei 

948 Sassoon OLD. 08 
(S40 sre eines te 41370 
1950 Giese ce 245637 
LOSI Aeeta slots 3435 
1952 caicieien chenats 442035 


Per forn Coayery,, 


October 7, 1947 


Form 3730-47J 
CM 012001 


SERVICE 


MANUAL 
1948-1952 


FORD TRACTOR 


MODEL 8N 


“ Reproduced under license agreement 
with Ford Motor Company.” 
License # 5001 3-1-94 


Copyright 1947 
FORD MOTOR COMPANY 
DEARBORN, MICHIGAN 
All rights reserved 


Pera gtor Company, 


Form 3730-47J October 7, 1947 


FOREWORD 


This manual contains information and instructions for the 
overhaul or repair of the Model 8N Ford tractor. No attempt 
has been made in this manual to cover the procedures neces- 
sary to remove any assembly from the tractor which are covered 
fully in the Tractor Operator’s Manual. The procedures given 


here start with the assembly being repaired already removed. 


Each Chapter of this manual covers the disassembly, repair, 
and reassembly of one or more of the major subassemblies as 


shown in the Table of Contents. 


> 


Under the headings, “‘Inspection,”” ‘“‘Repair,’’ and *‘Assem- 


bly,” a complete inspection of each part is included. 


Numbers appearing in the various illustrations in bold type 


are basic part numbers. 


This is a Repair Manual and the word ‘‘repair’’ is used to 


« 


indicate “restore to good working condition’? rather than to 


a “like new’’ condition. 


FORD MOTOR COMPANY 


Service Department 
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Chapter 
| 


DESCRIPTION AND SPECIFICATIONS 


Section 
DESH DEON, 9. 6:oce mim eigriniaee aisle ahora TORR ENES 
ReCIRORTIARR: a4 cpt ty 44 rear a ee vereKne Rem eceeeresems 112 


111. DESCRIPTION. 


The Model 8N Ford tractor is provided with a steering gear assem- 
bly of the automotive ball nut type. It is a highly efficient, easily 
serviced unit which is readily adjustable to compensate for wear. 
This steering gear has a low driver fatigue factor because of easy 
steering and a minimum of road shock. 

The tractor is equipped with a four forward and one reverse gear 
transmission. The transmission contains constant-mesh helical gears, 
assuring quiet running and providing for long life. 

The power take-off is driven from the transmission countershaft. 
A power take-off adapter is available to extend the shaft when such 
extension is necessary for fitting certain implements. The adapter 
meets the American Society of Agricultural Engineers’ specifications 
for a'standard tractor hitch. Any implement built to these standards 
may be hitched to the Ford tractor without the purchase of addi- 
tional accessories. 

The tractor hydraulic system consists of a piston pump driven 
directly by the power take-off shaft, and a self-contained hydraulic 
unit which includes the ram cylinder and control linkage. The hydrau- 
lic pump and unit are located in the center housing and employ the 
transmission oil as the hydraulic fluid. This design reduces the possi- 
bility of external oil leakage, and greatly reduces repair costs. 

The belt pulley assembly is self-contained, and is driven by the 
power take-off shaft. The pulley assembly is easily mounted on the 
tractor and has a separate oil supply. 

The differential assembly is of the heavy duty truck type, and is 
driven by the transmission main shaft. The differential furnishes the 
power directly to the semi-floating rear axles. 


112. SPECIFICATIONS. 


The following specifications are given as an aid to the mechanic 
in repairing the Model 8N Ford tractor. 


a. General. 
TE tos cannes seca nme ecariemera ecaRY AN CHER NEO 4-wheel, general purpose 
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WHEE DSSS s 6 « cistphwa-nvia nese deme 8 70 in, at 48 in. tread width 
Over-all length, front to drawbar................ 000000008 115 in. 
Over ACs a o.7:7 pia oatnne esha ce eens Wark s4GSKK RL 5414 in. 
Over-all width, normal tread... . cscs se008 oc delves bea os 6434 in. 
Tire size: 

Pron. ions ease seh ew seme dossew see pw epee’ 4.00 x 19—4 ply 

REABS 5 oa viuh Sg EBER LDR PSR EIS PETG 10.00 x 28—4 ply 
Rront treads niacs sanaw esr eainte 48 to 76 inches in 4-inch steps 
REAT CREA cater. carava.irst dria air bos tectn 48 to 76 inches in 4-inch steps 
Ground clearance: 

GEOR eit, swt eae achat Sd at aon ns Gat edeaineireyiewrocaraier 21 in. 

Rear Bkle ww a. ois nen. dba same meena ante deed Beinn 21 in. 

CORES. 2 ci ond edie Te OO ae A ee res Ee 13 in. 
Turning circle radius (with use of brakes): 

Made by outer front Wheel. o.5 oe sus orgs ceeds abacw ne snes 8 ft 

Made by centerline of tractor at rear axle............... 316 ft. 
Shipping weight (including gasoline, oil, water, tires filled 

with air, operator not included).............2...000- 2,410 lbs 
Drewhbar HEHE is firs. viednaes 814 to 3414 in., 18 in. standard setting 

Gear Ratio Reduction 1500 2PM, 2000 RPM. 
1 Low (first) 73.33 tol 2.54M.P.H. 3.40 M.P.H. 


2 Plowing (second) 57.04to1 3.28 M.P.H. 4.37 M.P.H. 
3 Cultivating (third) 41.45tol 4.51 M.P.H. 6.02 M.P.H. 
4 High (Fourth) 19.86to1l 940M.P.H. 12.54 M.P.H. 
5 Reverse 44.64 tol 4,19 M.P.H. 5.58 M.P.H. 


b. Capacities—U. 8. Measure. 


PUG CANE osio5) 5 Seg Si A See FTO See a AS 9 gals. standard 
1 gal. reserve 
10 gals. total 
Engine oil pan (less filter absorption)...................... 6 qts. 
Transmission, hydraulic lift, and differential............... 5 gals. 
ROO OUT SY BUO renyatoteuus xa viitis wig Gd srk Pete Sotceee anewsmee Os 12 qts. 
Oil Hathyaik COANE «cscs « sacs a ose We PeEY ATED Fill to indicated level 
Bele PREM tex wis eRe RRS 6 SER San E BEE Gece eaeee ee 1 qt. 
Tire pressure: 
OO AEBS og ear a repens aiestwe we Zieieswa ai tedes-gasanma Terese ace, 12 lbs. 
ROD ASAI on irae econ His aed 6 SMe dene Sma see 26 lbs. 
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c. Engine. 


SES MESS icscar: avacticabina angst sage reel Reva. Swag 4-cylinder ‘‘L’’ head 
Rated 6petds csniww wane nviaig comand DME RAS 1500 and 2000 R.P.M. 
TNC ONCE ot near iee wee re a iehS SOT RSSER.Y 400 R.P.M. 
CHINGer HOG os ccna ew cem en tna eeeedasTaes #xeRTY 3.188 in. 
EOI 0k cere sn seen seus ee cummin atria eid aye e WER Re 3775 in, 
Piston: displacementsicg scscsascmsasnocaadnamnrenyay 119.7 cu. in. 
fo) 1: | | ee ee er ees 84 Ibs. ft. at 1500 R.P.M. 
COMPLeasiOn: TAH: <5 6» 019 45 NHN EDETA FE Ne A Ew OSE A 6.0 to 1 
SNS OB crits ccegir areata ykoned: sm gf all ER WRALL A Drei kb ecaicia  GOR IS Dry type 
Piatt aden» nado inbig: wrna wamssle ASEM HOD DE PVE 2 a Cast steel 
Rings: 

COMPTEGO: oes ari a neen ee nscaye carEs KHER TR AAAS ES COIs ows 2 

i se ere ee er eee errr ty eet 1 
PistoG Dithicy ssn oe ann s Sauee SS oREie eee ED Hig sex . .Full floating 
Rod bearings. << sie esi FF GG PAS ISN S Replaceable shell-type 
Main: Dearing; oscar ana g > ante FO sae s4 SAK Replaceable shell-type 
GCrankShate, ssc s:c.scoseu o2arsuara Cast steel, static and dynamic balanced 


Compression pressure at cranking speed (sea level) .90 lbs. minimum 


d. Ignition System. 


TDG io. inncane 2 RG PYMEN TEIN TR eeH a eed DRED e MOGs DOE Battery 

Distributor: 
Paving DOA sini: oincecn 2 OGRE 1h ETS S AIRE CASAS R RY EMEA 1-2-4-3 
DI Rin wy Sacn.o Mocdelnndhy Mage Ay Metah bee e Directly by camshaft 
Automatic spark advance................. Centrifugal governor 
Initial timing (degrees of crankshaft)........... Top dead center 
Maximum advance (degrees of crankshaft)................- 24° 
Distributor breaker Catia sind onan Ke wew as mre amet ee 4 lobe 
Breakercontaces. ....2dseneg pat ES cia ae ase TSS Se SRS 1 set 
Breaker contact spacing.....c6). sc cien os csew cw eee wenens 0.015 in. 

Spark plugs: 
TYRE earn say arena es amen ReaD ORa EAT Marked H-10 
Sit8) c55 7a Wea Wester g eRe ee eenes Ses Rega 14mm 
i) ee ee er ee ee ee ee ee 0.025 to 0.028 in. 


e. Carburetor. 


CHR es rea eek Code wene een hans acres Single up-draft 
Idle Tid MAGMA cs 5 css se vrera dren acasg we nme eeOR 1 screw 
hs os both dC ht | | ene cere aces ee eee ane ee etree acters 1 screw 
OO ee eee ee ee ee re 1 screw 
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f. Governor. 


oe Variable speed, mechanically operated, centrifugal type 
Governed speed range sii. cscs s comme 2 eee as 800 to 2200 R.P.M. 
Maximum governed speed adjustment................... 1 screw 


g. Cooling System. 
Radiator cap (pressure type) :— 


Pressure valve opens at.............. 34 to 414 lbs. per sq. in. 

Vacuum valve opens at.................- 1% to 1 Ib. per sq. in. 
Water Pump: 

EDV PE ls snccarye sageae-a 2 momea a aml @ arco x henge aie aye wae Centrifugal 

DTW Glass 2 yaoi os oes 2 ke See RPT ES 5 wey FAK => V-belt 
Fan 

LYDOS £4 80x Binane ) spay x dase ORAS HIRE SSE 6-blade pull 

TRIE ola ae which i Suaeepecti te Sub Gla oan Sree eal as iraake @ Geckea a sate V-belt 
Thermostat: 

TORRE ON oe: eee t.teollencs yoy ee chen Sea Cylinder head outlet hose 

Starts LO pet. v uenwie eee Nar ee set cee A we 160-165° F. 

Fully Gpetis cone ss sep es mae + poses Bs SE SeEBAT 6 OK 190-200° F, 


h. Electrical System. 


Generator: 
THUG) 55 83 ew hee MRS 1 RTE STEN S PE Ee ER OF 3-brush 
NTA, cack 3) siesinsge dp paseo Muslin wi aban’ o mice Roa Se CIMALEE: V-belt 
Rating: 
500.0. Uirs get anes FRM inc siiegnce. eH sac 6 eee wee Aen 10 amps 
Maximumioutputs « «sss 5 neere © cosa am wep s yao oa 11 amps 
Capacity, sv scisay orc 2s erga Seay es tee Res ea 119 watts 
Generator regulator: 
Cutotit Closing Voltage: . 5.46 sdsG0.4 ern ae OHeH SG 6.0 to 6.3 volts 
Voltage Tegilation....... ccs cscs amma eo snes s 7.0 to 7.3 volts 
Battery: 
CNG eects terein s, menses GRIND @ 2 augn we Sate z eas etna ew aad 6-volt 
DAVE: 5 aes © rennet mses eee e RECT e Automatic engagement 


EY PO ss ich + canes oven 9S ones x eas BE Ses oe Constant mesh 
Release bearing (pre-lubricated)..................-4. Ball bearing 
Pedal free HAVEL. oie oo ese a'o cows 6 Baxn d FEeG aS DISA TIRES ES 34 in. 


j. Rear Axle. 
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k. Brakes. 
THB. oo Fain dene sonien o HIERS TEST SMR CS Internal expanding 
Seat GEG on cesses vtdeisccinee espheincbume-ticny va cdr Reb RASS Individual, mechanical 
Adjustment at each wheel... .....- 6... een ee teens 1 screw 
Brake pedal free play... 2.0... cece ee teen eet 34 in. 
Thicleriess Of linings. x< ascii sineawcnn es see w aman ge eon eas epee 0.187 in. 
Widtto wt Hates: sony since ao care acaunu alesince een 2.000 in. 
LenethOP lining: acca cca 4 seman gz iveacomamaas amiomm 2ssen 12.910 in. 
Total brake lining area (two wheels)................. 103.3 sq. in. 


1. Steering Gear. 


TDYMISs ocak e cewersren po adsl DELVE TOY Automotive ball nut 
Ratio, turns of steering wheel for total travel of 

pitman arms, at 48 in. wheel tread... ......----, 0222s eee 2.25. 
Steering wheel diameters osc 0 ee ce sce w se saree erm ene 18 in. 


m. Hydraulic System. 


PRP Bias as sina ua veenina ma ess AUNR HR RON oN leRN ER ROM a weve Internal 
MAasIMUND PRESSUTE ce seosw eee wsas <ovessnwes 1500-1700 lbs. per sq. in. 
Pump 

EN osc micisrre coin oS TAS EROS DREW See Scotch yoke piston 

TERY Ge inccsnnsie wo nsncengunoninhsarerabaee DERE G Direct power take-off shaft 
Capacity: 

DOOD wer piri: TOPE se es icei a1e mrespiselee siepeneut s eceinyeve 2.85 gals. per min. 

1500. engine RPMs. «2.x ecseecnss anime a weneucac 2.15 gals. per min. 
COntrl s.ca-cewwsna resis wae 0.4 oemeaianang am Manual and automatic 
OU SipRiita sae peng te mc mews Transmission and differential 


SHURE. . ccm aaace ac can BNSIEOT TOs Mg ake paeeIE so ewere tee OE 13% 
Speed (1500 Engine R.P.M.)............ 00060 e sees 545 R.P.M. 


o. Belt Pulley. 
Pulley speed (2000 engine R.P.M.).................1358 R.P.M. 
Belt speed (2000 engine R.P.M.)................ 3199 ft. per min, 
Pulleynize Cetandard) sisi c.srs:ccrw 0: seven we erean 9 inne wean eee 9 in, 
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Chapter 
I 


STEERING GEAR 


Section 
AGjtistiments iio eA ae he Ea ee ex de A Ca a 121 
Disceseni bly ss. 5 eck cage HA OEE AREER or esd Beak 122 
Inspection and Repair... .. 00.0... eect eee 123 
Assembly... fes.c. tails ea SA Sat ee aaa OS 124 


The steering system includes the steering gear, steering wheel, 
and steering drag links between the pitman arms and the front axle 
spindle arms. The steering gear is of the recirculating ball bearing 
worm and nut type. Anti-friction steering is achieved by steel balls 
which serve as rolling contacts between the worm and nut. 

Rotation of the steering tube shaft moves the ball nut along the 
worm. The left steering sector engages the rack on the ball nut, and 
is thereby rotated through an arc by the movement of the ball nut 
(fig. 2). The right sector engages the left sector and rotates the same 
number of degrees in the opposite direction. The pitman arms 
transfer the motion of the sector to the spindle arms through the 
drag links. 


121. ADJUSTMENTS. 

When the wheels are in the straight ahead position, all backlash 
should be removed, but if the wheels are turned to the extreme right 
or left, a slight backlash will be present due to the gear tooth design. 
This characteristic permits a backlash adjustment for wear between 
the worm nut teeth and the sector gears in the much used center 
position without causing binding or tightness in less used portions 
of the sector gears and worm nut, 

Steering gear adjustments may be checked before removing the 
unit from the tractor or disassembling the unit. Adjusting the steer- 
ing gear on the tractor in many cases will eliminate excessive back- 
lash caused by improper adjustment between the sectors and the 
ball nut. 

To determine the cause of excessive backlash, first check the 
adjustment of the steering tube bearings. Disconnect the drag links 
from the pitman arms. Turn the steering wheel to the right or left 
to the end of its travel, then back about 14 turn. Measure the force 
required to rotate it by use of a spring scale attached to the rim 
(fig. 7). If a force from 14'to 114 pounds will maintain the wheel in 
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motion during the next 14 turn toward the center position, the tube 
shaft bearings do not require adjustment. Proceed as instructed in 
pars. a and b below. If no adjustment is required, proceed as in- 
structed in par. b only. 


a. Steering Tube Shaft Bearing Adjustment. The actual 
adjustment of the steering tube shaft bearings requires the removal 
of the steering gear from the tractor. 

(1) REMOVE STEERING GEAR. Remove the steering wheel 
with a puller. 

To remove the hood, shut off the fuel at the fuel shut-off valve, and 
disconnect the fuel line to the carburetor. Remove the four cap 
Screws that secure the hood to the instrument panel. Remove the cap 
screws that secure the hood to the front axle support. Remove the 
intake air screen and connection. Lift off the hood. 

Remove the air cleaner, tool box, battery, battery box, and choke 
rod. 

Disconnect the throttle rod at its rear end, the governor compen- 
sating spring at the housing end, the starter wire at the switch end, 
and the oil line at the oil gauge. 

Remove the two bolts that secure the steering gear to the instru- 
ment panel. Lift the instrument panel assembly off the steering shaft, 
but do not detach any of the wiring. 

Remove the four bolts at the base of the steering gear, and lift out 
the assembly. 

(2) ADJUST STEERING TUBE SHAFT BEARINGS. Remove 
the four cap screws that secure the steering tube to the steering gear 
housing. Pull the steering tube upward to remove or install shims as 
required. Shims vary in thickness and only those of the correct thick- 
ness must be removed or added to complete the adjustment. For 
example, if the spring scale reading was approximately 14 pound, 
only one of the thinnest shims need be removed. It is better to have 
the bearings adjusted tightly rather than loosely, because loose bear- 
ings permit hammering and produce subsequent failure. 

Reassemble the steering gear, and check the adjustment as out- 
lined above. 


b. Sector Adjustment. If the steering wheel has been removed, 
it must be installed temporarily to complete the sector adjustment. 

Turn the steering wheel until the pitman arms are parallel and both 
point to the rear approximately 15°. Hold the steering wheel in this 
Position, and feel for backlash by grasping the left pitman arm. If no 
backlash is apparent, no adjustment is required. If backlash is pres- 
ent, adjust the left sector. 
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STEERING GEAR TUBE 


OIL LEVEL PLUG 


SECTOR SHAFT HOUSING STEERING GEAR HOUSING 


PITMAN ARM—+, 


3 RM-598 
Fig. I—Steering Gear Assembly 


Remove the four cap screws that secure the sector shaft bearing 
housing to the steering gear housing, and turn the sector shaft bear- 
ing housing and its metal gasket counterclockwise (as viewed from 
the left side of the tractor) to the next set of notching holes. Replace 
and tighten the four cap screws. 

Check the effect of the adjustment by measuring the force required 
to turn the steering wheel through the straight ahead position, with 
the pitman arms parallel. This measurement is taken with a spring 
scale as described above. Two to three pounds should be required to 
maintain the steering wheel in motion through the straight ahead 
position. 

It is usually necessary to adjust the right sector if the left has been 
moved, Proceed as instructed for the left sector, except that the right 
sector shaft bearing housing must be turned in a clockwise direction, 
as viewed from the right side of the tractor, to remove excessive back- 
lash, 214 to 6 pounds should be required to maintain the steering gear 
in motion through the straight ahead position after both right and 
left sectors have been adjusted. 


122. DISASSEMBLY. 

To disassemble the steering gear, remove the nut that secures each 
pitman arm to the sector shafts. Remove each pitman arm with a 
puller. Remove the four cap screws that secure each sector shaft 
housing to the steering gear housing. Lift each sector shaft housing, 
thrust washer, gasket, and sector shaft from the steering gear hous- 
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BEARING CUP—3552 
COVER AND TUBE ASSEMBLY—3509 ROLLER BEARING—3571 


SEAL— 3570 BEARING CUP—3552 NUT—3539 
: aaaegi 2 BEARING — 3571 
en 
ke 


HOUSING 


SPRING SEAL— 3518 3548 


STEERING SHAFT—3524 q 
BALLS—353110-S<— + 


CLAMP—34905-5 \\ 
“sare RM-605 
Fig. 2—Steering Tube Shaft, Disassembled 


ing. Remove the four cap screws that secure the steering tube to the 
steering gear housing. Lift the tube and shaft assembly (fig. 1) from 
the housing. 


CAUTION: When the steering gear is partially or completely 
disassembled, the ball nut assembly must not be permitted to 
turn so that it reaches the end of the worm on the steering 
shaft as this action may damage the ball retainer. 


Remove the three screws and clamp from the ball nut assembly 
(fig. 2). Lift the two ball retainers from the assembly and remove the 
ball bearings. 


123. INSPECTION AND REPAIR. 


Before inspection, clean all parts thoroughly in cleaning fluid and 
blow them dry with compressed air. 

a. Inspection. Inspection of the steering gear must cover the fol- 
lowing seven items: 

(1) STEERING TUBE. Replace the steering tube (fig. 2) if it is 
bent or otherwise damaged. Replace the bearing race if it is scored or 
pitted. If the bearing at the top of the steering tube is damaged, it 
must be replaced. 

(2) ROLLER BEARINGS. Replace a roller bearing if any of the 
rollers have flat spots, or if any of the rollers are missing. 

(3) STEERING TUBE SHAFT AND BALL NUT. The indi- 
vidual parts of the steering shaft and ball nut must be inspected to 
determine the condition of the assembly. 

(a) STEERING TUBE SHAFT. Replace the entire steering shaft and 
ball nut assembly if the worm on the shaft is pitted or otherwise 
damaged. 
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STEERING SHAFT—3524 


COVER AND TUBE ASSEMBLY — 
PITMAN ARM—3590 SSEMBLY — 3509 


WASHER— 3579 


SECTOR SHAFT HOUSING 
AND BUSHING—3584 


SECTOR SHAFT 


COVER ‘AND BUSHING ASSEMBLY— 3584 GASKET— 3581 
COVER AND TUBE ASSEMBLY —3509 
WASHER— 3579 
PITMAN ARM—3590 


Fig. 3—Sector Shafts, Disassembled 


(b) Batt Nut. Replace the entire steering shaft and ball nut 
assembly if the teeth are worn or if the ball race is pitted. 

(c) Batt BEarinGs. Replace the entire steering shaft and ball 
nut assembly if any balls are worn, chipped, or pitted. Be sure that 
there are 60 balls within the assembly. Since these balls are held to a 
very close tolerance, it is not advisable to replace them individually. 

(d) Batt RETAINERS. Replace the retainers if they are bent, 
damaged, or will not permit free passage of the balls. 

(4) STEERING GEAR HOUSING. Replace the steering gear 
housing (fig. 3) if it is cracked or otherwise damaged. Replace the 
lower steering shaft bearing race if it is scored or pitted. 

(5) PITMAN ARM. Replace a pitman arm (fig. 3) that has been 
damaged in any way. 

(6) SECTOR SHAFT HOUSING. Replace the housing if it is 
damaged. Replace the sector shaft bushings if they are damaged or 
worn. 

(7) SECTOR SHAFT. Replace a sector shaft (fig. 3) if the teeth 
or bearing surface are excessively worn. 


b. Repair. To replace a bearing race, remove it from the housing 
or steering tube shaft with a puller. To install a bearing race, press 
it in place, making sure that it is seated firmly against the shoulder 
in the housing or steering tube. 

To replace a sector shaft bushing, remove the seal and seal washer, 
then press the bushing from the housing, being careful not to 
damage the bore. Press the new inner bushing into the housing until 
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STEERING SHAFT 


di 


BALL Kut 


RM-667 


Fig. 4—Aligning Ball Nut on Steering Tube Shaft 


it is 4g inch below the face of the hub. Press the new outer bushing 
into the housing until it is level with, or slightly below, the bottom 
of the counterbore. Line ream both bushings in place to 1.125-1,126 
inches in diameter. 


124, ASSEMBLY. 


Assembly should be accomplished only when inspection shows 
that every part is in a serviceable condition. 


a. Steering Tube Shaft and Ball Nut. Place the steering shaft 
on a bench and position the nut over the middle section of the worm 
with the ball retainer holes on top. Align the ball retainer holes with 
the grooves in the worm on the steering shaft (fig. 4). Drop 20 balls 
into one of the retainer holes, then slowly rotate the steering shaft 
to carry the balls away from the hole. Continue dropping the balls 
into the hole until the ball circuit is full to the bottom of both holes 
or until the end of the steering shaft worm has been reached. Where 
the balls were stopped by the end of the worm, they should be held 
in position with a clean, blunt tool while the steering shaft is rotated 
in the opposite direction. This will make it possible to drop more balls 
into the retainer hole. Extreme care should be exercised to make 
certain that no balls are outside the regular ball circuits. If balls 
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Fig. 5—Removing or Installing Fig. 6—Filling Ball 
Ball Retainer Return Guide 


remain in the groove between the two circuits, or at the ends, these 
balls cannot circulate and will cause ultimate failure of the steering 
gear. 

It may be necessary to rotate the steering tube shaft alternately 
in both directions while, at the same time, holding the balls in place. 
This will make it possible to completely fill the ball circuit. 


Lay one-half of the retainer on the bench, and fill it with 10 balls 
for the circuit being filled. Position the other half of the retainer 
over the balls, plug the ends with heavy grease, and insert the 
retainers into the retainer holes in the nut (fig. 6). 


The second ball circuit is filled in the same manner, 


Install the retainer clamp and three screws. 


b. Installing and Adjusting Steering Tube Shaft and Sectors. 
Position a roller bearing in the bearing race in the housing on the 
upper bearing race of the shaft (fig. 2). 


Place shims on the housing to an approximate thickness of 0.050 
inch. Hold the steering tube shaft and ball nut assembly in place in 
the housing, with the rack teeth toward the sectors and the ball 
nut in the approximate center of the worm. Install the steering tube. 
Do not tighten the bolts so tight that damage to the bearings will 
result, especially when an insufficient thickness of shims have been 
used. Install the steering wheel and measure the force required to 
rotate it. This should be from 1 to 1!4 pounds on a spring scale 
(fig. 7). Add or remove shims as required until the correct force is 
obtained. Be sure that the pulling force of the scale is at right angles 
to a steering wheel spoke when taking measurements. 
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Fig. 7—Checking Steering Adjustment 


Hold the ball nut in your hand and rotate the steering shaft until 
the center tooth (2 teeth each side) lines up with the center of the left 
sector shaft opening. 


Place the left sector shaft (3 large and 4 small teeth) and thrust 
washer in the sector shaft bearing housing, and position the metal 
gasket on the housing. Install this assembly in the steering gear hous- 
ing with the center tooth of the three large sector teeth meshed in the 
center space of the teeth on the ball nut. While engaging the left 
sector shaft and ball nut, it may be necessary to hold the ball nut in 
position by reaching through the hole in the right side of the steering 
gear housing. The bearing is eccentric in the sector shaft bearing 
housing and should be installed with the notch located at the bottom. 


Rotate the left housing counterclockwise (as viewed from the left 
side of the tractor) to eliminate backlash. Secure the sector shaft 
bearing housing by installing the washer and four cap screws. The 
adjustment between the left sector and ball nut should be such that 


§ 124. b. 3730-47) 


Section 124—Assembly 17 


BALL CIRCUITS. 


LEFT SECTOR RIGHT SECTOR 


RM-643 


Fig. 8—Timing Sector Shaft and Ball Nut 


a pull of 2 to 3 pounds is required to turn the steering wheel through 
the straight ahead position (fig. 7). 


Place the right sector shaft and thrust washer in the sector shaft 
bearing housing, and position the metal gasket on the housing. The 
right sector must be engaged with its center tooth meshed in the third 
tooth space on the left sector gear, counting from the solid section of 
the gear, located on the bottom, as shown in fig. 8. The tooth on 
the right sector can be identified by a dot or mark on the end of the 
tooth. 


The tooth space on the left sector also can be identified by a dot or 
mark. The bearing is eccentric in the sector shaft bearing housing and 
should be installed with the notch located at the bottom. Rotate the 
housing clockwise (as viewed from the right side of the tractor) to 
reduce backlash. 


The adjustment between the right and left sector should be such 
that the force required to turn the steering wheel through the straight 
ahead position is 3 to 6 pounds. 


The steering gear assembly should be filled with S.A.E. 90, oil. This 
oil may be pumped into the right side of the steering gear housing 
through the pipe plug hole. 
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TRANSMISSION 


Section 


Disassembly.... . 


Inspection and Repair 
Assembly 133 


The Model 8N Ford tractor is equipped with a four-forward speed, 
constant-mesh transmission. 


131. DISASSEMBLY. 


The transmission comprises seven principle subassemblies. These 
should be removed as follows. 

a. Remove Subassemblies. Remove the cover assembly. 
Remove the top shift rail and plates by loosening the nut on the 
shift fork and turning out the screw until the shaft is free to slide on 
the fork. Slide the shift rail out of the rear of the housing. The inter- 
lock spring and ball will fall from the top of the housing as the rail 
is removed. Remove the large shift pivot screws from each outside 
face of the housing, and remove the shift plates. 

Disconnect the clutch release bearing retaining springs, and 
remove the bearing. 
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Fig. 10—Transmission With Cover Removed 


To remove the main drive gear bearing retainer assembly, hold the 
shaft and retainer together, and remove the retainer and gear as 
a unit. 


Remove the main shaft bearing retainer assembly, being sure that 
the metal shim pack is carefully identified as a unit. This will facili- 
tate adjustment after assembly. 


Remove the main shaft gear cluster as a unit. This should be 
accomplished slowly so as to avoid damaging the gear teeth. 


Remove the two lower shift rails by removing the interlock screw 
plug, spring, and ball from each side of the housing. Loosen the nuts 
on the shift forks and turn out the screw until the shafts are free 
to slide on the forks. Slide the shift rails out of the rear of the housing. 


Remove the power take-off shift assembly, Keep the metal shim 
pack carefully identified as a unit. This will facilitate adjustment 
after assembly. 

Remove the countershaft gear cluster as a unit. Be careful not to 
damage the gear teeth. 

Remove the reverse idler assembly. Tap the forward end of the 
shaft to remove it and the horseshoe-type retaining washer from the 
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Fig. 1I—Main Shaft Assembly, Disassembled 


rear end of the transmission. Be sure that the gear teeth are not 
damaged. 


b. Disassemble Subassemblies. The subassemblies of the trans- 
mission comprise the main shaft assembly, countershaft assembly, 
reverse idler assembly, power take-off shift assembly, clutch release 
bearing assembly, main drive gear bearing retainer assembly, and the 
transmission housing. Only the first four mentioned will be discussed 
here, as the disassembly of the remainder is obvious after their 
removal. 
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Fig. 12—Countershaft, Disassembled 
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Fig. 13—Reverse Idler Gear, Disassembled 
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(1) MAIN SHAFT ASSEMBLY. Remove the bearing from the 
forward end of the main shaft (fig. 11). To remove the rear main shaft 
bearing, install a bearing puller on the 60T gear, and remove the gear, 
thrust washer, and bearing. Remove the rest of the gears from the 
shaft. Remove the forward roller bearing and the 20T main drive 


gear with a bearing puller. 


(2) COUNTERSHAFT ASSEMBLY. Remove the rear roller 
bearing (fig. 12) with a bearing puller. Press the countershaft gear 
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Fig. 15—Transmission Cover, Disassembled 


(55T) and roller bearing off the countershaft. Lift the countershaft 
fourth gear (36T) and sliding coupling from the countershaft (fig. 12). 
Remove the countershaft coupling from the countershaft with a gear 
puller or press. Lift the countershaft second gear (18T) from the shaft. 


(3) REVERSE IDLER GEAR ASSEMBLY. Remove the re- 
verse gear coupling from the reverse idler gear and bushing assembly 
(fig. 13). Remove the snap ring, thrust washer, and reverse idler gear 
and bushing assembly. 


(4) POWER TAKE-OFF SHIFTER ASSEMBLY. Remove the 
snap ring from the rear of the bearing support (fig. 14). Lift the bear- 
ing and clutch sleeve from the bearing support. Remove the nut and 
lock washer from the shift rail, and remove the shift rail toward the 
rear, being careful not to lose the interlock ball and spring. Lift out 
the shift fork. 


(5) TRANSMISSION COVER. Slide the shift lever rubber boot 
up on the lever. Remove the starter switch. Compress the gearshift 
lever spring, and remove the horseshoe-type spring retainer, Pull up 
on the gearshift lever and, by turning it 90°, lift it out of the assem- 
bly. Tilt the safety latch plate and remove it from the guide support 
(fig. 15). Drive the pin from the gearshift lever, and lift off the lever. 
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132. INSPECTION AND REPAIR. 

Inspection of the transmission must cover the following 9 items. 

a, Gears. Replace all gears which have broken or chipped teeth 
or broken splines. Replace gears that rotate on a shaft and the inside 
diameter is excessively worn. 

b. Shafts. Replace a shaft that has broken or damaged splines or 
teeth. Replace a shaft if the bearing surface is scored or excessively 
worn, 

c. Bearings. Replace a bearing if it is scored or pitted or if any 
rollers are missing. 

d. Bearing Cups. Replace any bearing cups that are scored or 
pitted. 

e. Thrust Washers. Replace cracked or broken thrust washers. 

f. Bearing Retainers. Replace cracked or damaged bearing 
retainers. 

g. Shift Forks. Replace damaged or broken shift forks or one 
on which the threads are stripped. 

h. Shift Lever. Replace a damaged shift lever. 

i. Transmission Cover. Replace the transmission cover if it is 
damaged or if the bracket rivets are loose. 


133. ASSEMBLY. 


Assembly of the transmission includes the assembly of the sub- 
assemblies and of the transmission itself. Make sure that all parts are 
in a serviceable condition before assembly. 

a. Main Shaft Assembly. To assemble the main shaft, press the 
rear thrust washer and bearing on the shaft (fig. 11). Install the first 
gear (60T) on the shaft with the coupling teeth facing toward the 
front of the shaft. Install the coupling and sliding coupling on the 
shaft. Install the third gear (52T) on the shaft with the coupling 
teeth facing toward the coupling. Install the second (56T) and fourth 
gears (39T) on the shaft with the long end of the hubs touching each 
other. Install the thrust washer and bearing on the shaft. 

b. Countershaft Assembly. Press the bearing on the rear of the 
shaft (fig. 12). Install the power take-off hub, flat washer, lock 
washer, and cap screw. Install the countershaft second gear (18T) 
on the shaft, with the coupling teeth facing toward the front of the 
shaft. Press the countershaft coupling on the shaft with the sleeve 
end facing toward the front of the shaft. Install the sliding coupling. 
Install the fourth gear (36T) on the coupling sleeve. with the coupling 
teeth on the gear facing towards the rear of the shaft. Press the 
countershaft gear (55T) on the shaft with the long end of the hub 
facing towards the rear of the shaft. Press the bearing on the shaft. 
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c. Reverse Idler Assembly. Install the reverse idler driven gear 
(23T) on the reverse idler gear (23T) and bushing assembly with the 
coupling teeth facing the end of the hub (fig. 13). Install the thrust 
washer and snap ring on the reverse idler gear and bushing assembly. 
Install the reverse gear coupling on the reverse idler driven gear 
sleeve with the coupling teeth facing the coupling teeth on the 
driven gear. 


d. Power Take-off Shifter Assembly. Install the snap ring 
(fig. 14) in the bearing support. Install the clutch sleeve in the bearing 
support with the large end of the sleeve facing toward the bearing 
cup end of the bearing support. Install the bearing and snap ring in 
the bearing support. Install the interlock spring and ball. Depress the 
interlock ball, then push the shift rail into the bearing support until 
the threads on the rail are flush with the bearing support. Hold the 
shift rail stop in position in the bearing support and push the shift 
rail into the shift rail stop. Install the nut and lock washer on the 
shift rail. 


e. Transmission Cover. If the shift lever has been removed, rein- 
stall it, securing with a lever pin. This pin should be installed with an 
arbor press or bench vise. Install the safety latch plate. Place spring 
(7227) in position as shown in fig. 15. Slide the gearshift lever through 
the spring and safety latch plate and turn it 90 degrees until the pin 
is properly seated in the slot in the bottom of the cover. Compress the 
spring and install the spring retainer (7228). Position a new gasket 
on the starter switch and install the switch in the cover, Place the 
starter latch support over the threaded end of the switch and secure 
with a tabbed lockwasher and nut. Turn one of the tabs of the washer 
against the nut and secure the nut in place. 


f. Single Transmission. Before assembling the transmission 
make sure that all assemblies are clean and dry. Oil is not to be 
added until after the bearing tension has been adjusted. 

Install the reverse idler assembly in the housing with the gears fac- 
ing toward the front. Hold a spacer washer between the coupling and 
the housing and install the reverse idler shaft and lock ring. Position 
the countershaft assembly in the transmission housing with the large 
gear at the front of the housing. Install the countershaft front bearing 
retainer and gasket. Hold the countershaft in position and install the 
power take-off shift assembly together with the shim pack which was 
previously removed and identified. Install the power take-off shaft in 
the shift assembly. Measure the torque necessary to turn the power 
take-off shaft. It should be from 15 to 30 pounds-inches. Add or 
remove shims as required to obtain this torque reading. Removing 
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one 0.005 inch shim will increase the torque approximately 10 pounds- 
inches. Adding a 0.005 inch shim will decrease the torque a like 
amount. 

Install the two lower shift rails and shift forks making sure that the 
deep square cornered slots face inward on both rails. Install the inter- 
lock ball spring and nut on each side of the housing. Install the main 
shaft assembly being careful not to damage the gear teeth. Install the 
rear main shaft bearing retainer assembly, using the metal shim pack 
previously removed and identified. Install the main drive gear bear- 
ing retainer assembly and gasket. Position all shift rails and forks in 
the neutral position and measure the torque required to turn the main 
shaft. Several turns should be completed so that the bearings will be 
properly seated. After the shift is turning uniformly, the torque 
should be from 20 to 35 pounds-inches. Add or remove shims as 
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required to obtain this torque reading. Removing one 0.005 inch shim 
will increase the torque approximately 10 pounds-inches. Adding a 
0.005 inch shim will decrease the torque a like amount. Main shaft 
shims can be changed by supporting the rear main shaft bearing 
retainer over the power take-off shift shaft and sliding the shims 
in or out. 

If it has been necessary to replace any of the transmission gears, a 
careful check should be madé to make sure that all gears mesh prop- 
erly. Install the power take-off shaft in the power take-off shift 
assembly. Engage the power take-off shaft with the transmission. 
Position the transmission in neutral and measure the torque required 
to turn the power take-off shaft. With the shaft turning uniformly, 
the torque should be from 30 to 60 pounds-inches. If more than 60 
pounds-inches of torque are required to turn the shaft, one or more 
of the gears are binding at the teeth or on the hub shoulders. Deter- 
mine which gear is binding and replace it. 

Position the shift plates in the housing and install the shift plate 
cap screws. Install the upper shift fork and shift rail, positioning the 
deep square corner slot in the rail toward the opening in the shift 
plates. Install the interlock ball and spring in the hole at the top of 
the housing. Using a new gasket, install the transmission cover. 
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141, HYDRAULIC UNIT. 


This section gives instructions for the disassembly, inspection and 
repair, and assembly of the hydraulic unit. 


a. Disassembly. The hydraulic unit may be disassembled by 
subassemblies. 


(1) REMOVE RAM CYLINDER. To remove the hydraulic ram 
cylinder, it is necessary to remove the four bolts that mount it on 
the hydraulic unit cover (fig. 17). Lift the ram cylinder off the assem- 
bly. If desired, the piston rod may be removed by disconnecting it 
from the ram arm. 
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Fig. 18—Hydraulic Control Linkage 


(2) REMOVE CONTROL LINKAGE. Remove the hydraulic 
touch control lever retainer (fig. 18) from the quadrant. Remove the 
nut, spring and flat washer that secure the hydraulic touch control 
lever shaft. Remove the hydraulic touch control lever, woodruff key, 
and the friction disk from the shaft. 


Remove the cotter pin that attaches the linkage which secures the 
position control lever to the position control linkage (figs. 17 and 18). 
Remove the control arm, draft control linkage, and position con- 
trol linkage. 


(3) REMOVE LIFT ARMS AND SHAFT. Remove the two 
cap screws, lock washer, and the flat washer from each arm. Remove 
the lift arms from the shaft. Remove the shaft from the hydraulic 
unit cover. Remove the ram arm and the remaining bushing from the 
hydraulic unit cover (fig. 19). 


b. Inspection and Repair. Clean all parts thoroughly in cleaning 
fluid. Scrape off any incrustated deposits on the cover or parts. It is 
very important that any foreign matter that might get into the oil 
be removed. 


(1) COVER. Replace the cover if it is cracked or damaged in any 
way. 
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Fig. 19—Hydraulic Cover and Lift Arms, Disassembled 


(2) BUSHINGS. Replace the lifting arm shaft bushings if they 
are scored, pitted, or if the inside diameter is excessively worn. 


(3) LIFTING ARM SHAFT. Replace the lifting arm shaft if it 
is damaged or if the bearing surface is excessively worn. 


(4) LINKAGE. Replace any linkage that is twisted, bent, or 
damaged in any way. 


(5) RAM CYLINDER AND PISTON. Replace the ram cylinder 
(fig. 20) if it is scored or if the bore is excessively worn. Replace the 
piston rings when the cylinder is disassembled. Replace the piston if 
it is scored or cracked. 
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Fig. 20—Ram Cylinder, Disassembled 
3730-47] § 141. b. (5) 


30 Chapter 1V—Hydraulic System 


CONSTANT DRAFT 
CONTROL SPRING 


UFT ARM, y ‘ geo ARM 


Fig. 21—Install Constant Draft Control Linkage 


c. Assembly. The hydraulic unit may be assembled by sub- 
assemblies. The sequence of assembling subassemblies onto the 
hydraulic unit cover may be changed from that given below. 


(1) ASSEMBLE LIFT ARMS AND SHAFT. Hold the ram arm 
in place in the hydraulic unit cover, and install the shaft. Install the 
two bushings (fig. 20) on the shaft. Install the two lift arms on the 
shaft, and secure each arm to the shaft with a flat washer, lock 
washer, and two cap screws. The lift arms should be tightened enough 
to prevent end play of the shaft. The lift arms should not bind to the 
extent that they will not settle under their own weight. 


(2) ASSEMBLE CONTROL LINKAGE. Install the draft con- 
trol linkage as shown in fig. 21. Place the position control linkage on 
the hydraulic touch control lever shaft, and insert this assembly in 
the hydraulic unit cover. Install the control arm on the draft control 
linkage and the hydraulic touch control lever shaft. Secure the con- 
trol arm in place with a castellated nut and cotter pin. 


Position the three-cornered plate with the pin at the top on the 
hydraulic unit cover and secure with three cap screws. Install a new 
felt washer in the control spring seat. Install the control spring seat, 
control spring, and yoke (fig. 18). Mount the quadrant, using a new 
gasket, on the hydraulic unit cover. Install a new friction disk and 
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Fig. 22—Hydraulic Pump 


woodruff key on the hydraulic touch control lever shaft. Install the 
hydraulic touch control lever on the shaft making sure that it slides 
freely on the woodruff key, and secure it in place with a flat washer, 
spring, and nut. If the woodruff key fits too tightly in the touch con- 
trol lever and therefore cannot slide freely, the spring which main- 
tains a constant pressure on the friction disk will be ineffective. 
Install the hydraulic touch control lever retainer. Connect the posi- 
tion control lever to the position control linkage. 

(3) ASSEMBLE RAM CYLINDER AND PISTON. Assemble 
the rings onto the ram cylinder piston and equally space the ring 
gaps around the piston. Install the piston in the ram cylinder. Using 
new gaskets (three required) bolt the ram cylinder to the hydraulic 
unit cover. Install the piston rod. 


142. HYDRAULIC PUMP. 
The disassembled hydraulic pump is shown in fig. 22. 


a. Disassembly. Remove the safety valve and check valve. 
Remove the cotter pin which secures the valve control lever to the 
base. Remove the cotter pin and clevis pin which secure the exhaust 
valve to the control lever. Remove the control lever. Remove the 
four cap screws which secure each valve chamber cover (fig. 22) to 
the base. With a soft hammer, tap the valve chambers off the base. 
Lift the cam and piston assembly out of the base. Remove the power 
take-off shaft bushing (figs. 22 and 26) from the base. Remove the 
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clamp from each valve chamber cover. Remove the two spring seats, 
outlet valve springs, outlet valves, inlet valve springs, inlet valves, 
valve guides, and valve guide seats from each valve chamber (fig. 27). 
Remove the two valve guide seats from each valve chamber cover 
with a pencil as shown in fig. 23. 


b. Inspection and Repair. Clean all parts thoroughly in a clean- 
ing solvent and blow dry with compressed air. Scrape gasket surfaces 
until all pieces of old gasket are removed. 


(1) SAFETY VALVE. Replace the safety valve (fig. 24) if the 
check valve surface is ridged, if the ball is worn or damaged, or if the 
safety valve spring has taken a permanent set as shown by inability 
to hold the required pressure. 
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Fig. 24—Safety Valve and Valve Chamber 
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Fig. 25—Control Valves, Disassembled 


(2) INTAKE AND EXHAUST CONTROL VALVES. Replace 
the intake or exhaust valve if they are scored, or if the spring in the 
outlet valve is broken. Replace the intake or exhaust control valve 
bushings (subpar. (a) below) if they are scored. It is important that 
the intake and exhaust control valves work freely in the bushings. 


(a) CONTROL VALVE BUSHING REPLACEMENT. Drive the bushing 
out of the pump base. Press the new bushing into the pump base 
with a suitable pressure device equipped with a pilot, until it is 
perfectly flush with the machined surface on the base. 
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Fig. 26—Cam Blocks and Pistons, Disassembled 
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Fig. 27—Valve Chamber, Disassembled 


(3) PISTON. Replace a piston (fig. 26) that is scored at any 
machined surface. 

(4) CAM, CAM BLOCK, AND POWER TAKE-OFF BUSH- 
ING. Replace a cam, cam block, or power take-off bushing (fig. 26) 
if they are scored. 

(5) VALVE CHAMBER. Replace a valve chamber (fig. 24) if it 
is cracked or if the inlet valve or outlet valve seats are rough or pitted. 

(6) PUMP BASE. Replace the base (fig. 22) if it is cracked, if 
the gasket surface is nicked or damaged, or if any threads are stripped. 

ce. Assembly. Lubricate all parts before assembly. Install the 
exhaust control valve (fig. 27) in the exhaust control valve bushing. 
Install the intake control valve, spring, washer, and spring retainer in 
the bushing. Hold the intake control valve in the bushing, and install 
the valve control lever (fig. 27). Connect the exhaust control valve to 
the control lever with a clevis pin and cotter pin. Secure the control 
lever to the cover with a cotter pin. Install the safety valve assembly 
(fig. 24) on the pump base. Install the valve guide socket, valve 
guide, inlet valve, inlet valve spring, outlet valve, outlet valve spring, 
and valve chamber plug as shown in fig. 27. Secure the valve assembly 
in place with the top clamp and cap screw. This procedure applies to 
both the left and right valve chambers. Install the cam block on 
the cam as shown in fig. 26. Install a piston on each cam block, mak- 
ing sure that the narrow parts of the offset on each piston are together 
when the pistons are installed on the cam blocks. After the pistons 
are assembled on the cam block, the pistons may be fitted to the 
cylinders in a valve chamber to be sure that the pistons have been 
assembled correctly on the cam block. Install the power take-off 
bushing in the pump base. The shoulder on the power take-off 
bushing must be installed toward the pump piston assembly. 
Position the pistons, cam block, and cam assembly in the pump base, 
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Fig. 28—Control Spring Adjustment 


making sure that the shoulder on the power take-off bushing is seated 
in the recess in the forward end of the cam. Install the valve chambers 
and new gaskets on the pump base. When installing the valve cham- 
bers, be sure that the oil holes in the valve chamber are in line with 
the oil passages in the pump base. There are right and left hand valve 
chambers and it is possible to interchange them. The pipe plugs 
should be on the same end of the pump as the control valves (fig.22). 


143. HYDRAULIC SYSTEM ADJUSTMENTS. 

The hydraulic pump is of precision manufacture and does not 
require adjustment. The hydraulic unit, however, is composed of 
several subassemblies and must be carefully adjusted as outlined 
below. 

a. External Adjustments. There are two external adjustments 
of the hydraulic unit. They may be made with the hydraulic unit 
either on or off the tractor. 

(1) ADJUSTMENT OF CONTROL SPRING. Place the hy- 
draulic touch control lever at the top of the quadrant, then turn the 
outer control spring seat until there is no end play in the spring. 
The preload on the control spring should be such that it is possible 
to turn the spring with a thumb and two finger grip as shown in fig. 
28. 
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Fig. 29—Hydraulic Unit in Position for Adjustments 


(2) ADJUSTMENT OF FORCE REQUIRED TO MOVE 
HYDRAULIC TOUCH CONTROL LEVER. This is accomplished 
by tightening or loosening the nut on the end of the hydraulic touch 
control lever shaft (fig. 17). Tightening the nut increases the force 
required to move the lever. It should be set so that it requires a pull 
of 4 to 5 pounds on the knob to move the lever. 


b. Internal Adjustments. The internal adjustments have been 
carefully made at the factory. However, it may be necessary to 
readjust the hydraulic unit after an overhaul. These internal adjust- 
ments must be made before the unit is installed on the tractor. 


The first step in making the internal adjustments is to check the 
two external adjustments as outlined above, and adjust if necessary. 


(1) Support the unit in a vise in a vertical position with the control 
spring down as shown in fig. 29. 


The lift arms must be supported in the fully raised position as 
indicated by the marks on the lift arms and housing (fig. 29). 
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Fig. 30—Constant Draft Control and Fig. 3I—Quadrant Locking 
Piston Control Springs Mark 


(2) Examine the constant draft spring adjustment nut (fig. 29). 
If it is a lock nut, it should be tightened until the washer bears 
against the shoulder. If it is a standard castellated nut with a cotter 
pin, the nut should be adjusted to give the correct length of the 
constant draft spring, then the cotter pin can be installed. The 
constant draft spring should be 3.58 inches long (slightly over 3% 
inches is satisfactory) as shown in fig. 30. 


(3) Examine the top of the quadrant suppor: plate for locating 
marks as shown in fig. 31. The quadrant support cap screws should 
be loosened, locating marks aligned, and the cap screws tightened. 
If there are no locating marks, remove two cap screws from the 
quadrant support plate, loosen the two remaining cap screws, and 
center the slot in the quadrant support plate on the cap screws as 
accurately as possible. Replace and tighten the cap scrgws that 
support the quadrant. 


(4) Place the position control lever in the position shown in fig. 
29. Move the hydraulic touch control lever until there is an opening 
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of 34 inch between the edge of the lever and the top end of the slot 
in the quadrant as shown in fig. 29. 

(5) Make sure that the control arm moves freely and is held in a 
horizontal position by its own weight as shown in fig. 29. Loosen 
the position control lock nut, and adjust the length of the position 
control spring by turning the position control spring adjustment 
bolt (fig. 30). Adjust the position control spring length until the 
position control pin contacts the cam, and the position control spring 
adjustment bolt contacts the control arm, as shown in fig. 29. It 
will probably be necessary to hold the position control pin in contact 
with the cam. The position control spring length should be 12% 
inches plus or minus }% inch after the adjustment has been made 
(fig. 30), Tighten the position control spring lock nut after complet- 
ing the adjustment. 

After the above adjustments have been made, check the position 
of the hydraulic touch control lever and lift arms to be sure they 
were not moved while making the adjustments. 

(6) Install the hydraulic unit on the tractor, making sure that 
the end of the control arm enters the opening in the valve control 
lever and that the control arm is not bent or damaged in any way 
during this operation. Do not install the inspection plate. 

(7) Place the position control lever in the forward position, 
support the lower links near the raised position, and place the 
hydraulic touch control lever at the top of the quadrant. Check the 
position and operation of the intake control valve as follows: 

(a) POSITION OF VALVE. The valve should be completely open 
when the hydraulic touch control lever is at the top of the quadrant. 
The valve is open when, by inserting the hand in the inspection 
opening, it is impossible to press the end of the control valve arm 
toward the pump face any farther. 

(b) OPERATION OF VALVE. Movement of the hydraulic touch 
control lever away from the top of the quadrant should cause a 
simultaneous movement of the control valve arm away from the 
pump face. Movement of the control valve arm should begin at the 
start of movement of the hydraulic touch control lever. 

There is only one position in which the quadrant support plate 
can be located where both of the above conditions will be met. To 
find this position, slightly loosen the four cap screws that support 
the quadrant. Hold the hydraulic touch control lever at the top of 
the quadrant and gently tap the quadrant support plate forward or 
backward until both of the above requirements are fulfilled. 

(8) Tighten the four quadrant support cap screws securely and 
install the inspection plate on the center housing. 
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151. DISASSEMBLY. 


To disassemble the axle, remove the axle shaft nut lock ring, and 
remove the axle shaft nut, flat washer, and seal (fig. 34). Remove 
the hub from the axle shaft (fig. 33). Remove the cap screws and 
nuts that secure the brake support plate to the axle shaft housing, 
and remove the brake support plate assembly. Remove the oil seal 
retainer from the bearing retainer (fig. 34). Repeat this procedure 
to remove the other brake support plate. Remove the brake dust 
shield assembly and the oil seal. Be sure to keep the shim pack 
intact to facilitate reassembly. 

Lift the axle shafts from the axle housing. Remove the nuts that 
secure the left-hand axle housing to the center housing, and remove 
the axle housing. Lift the differential from the center housing (fig. 
35). Remove the right-hand axle housing from the center housing. 
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Fig. 32—Rear Axle Assembly 
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Fig. 33—Removing Hub From Axle 


Place the differential assembly on a bench, and remove the lock 
wire and eight case bolts that secure the differential gear case to the 
drive gear assembly. Separate the two halves. If necessary, use a 
brass hammer to tap the two halves apart. Remove the differential 
spider, together with the differential pinions and thrust washers, 
from the differential gear case (fig. 35). Remove the differential side 
gears and thrust washers. 
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Fig. 34—Backing Plate and Hub, Disassembled 
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Remove the six cap screws that secure the drive pinion sleeve to 
the center housing. Install the puller, as shown in fig. 36, and remove 
the pinion assembly. 

Place the pinion assembly in a vise equipped with brass jaws. Bend 
the ears of the lock washer off the pinion bearing lock nut. Using 
two thin 2/¢ inch open-end wrenches, remove the pinion sleeve, 
thrust washer, and roller bearing from the pinion (fig. 42). 


152. INSPECTION AND REPAIR. 


Clean all parts thoroughly in cleaning fluid, and blow them dry. 
Discard all used gaskets and oil seals. 

a. Axle Housing. Replace the axle housing and the center housing 
if they are cracked or bent. Replace the differential bearing cups at 
the inner end of the axle housings if they are pitted, corroded or 
discolored due to overheating (subpar. (1) below). Replace the 
thrust block on the left-hand axle housing if it shows wear. Replace 
the drive pinion pilot bearing in the center housing if the rollers have 
any flat spots, are discolored due to overheating, are pitted, or if they 
bind when rotated by hand (subpar. (3) below). 

(1) DIFFERENTIAL BEARING CUP REPLACEMENT. To 
remove the differential bearing cups from eithér the right- or left- 
hand axle housing, use a puller that hooks behind the bearing cup. 
To install the bearing cup in either the right- or left-hand axle hous- 
ing, use a replacer that pulls the bearing cup in place evenly, and 
draw the cup in flush with the shoulder in the axle housing. 
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Fig. 36—Removing Drive Pinion Assembly 


(2) THRUST BLOCK REPLACEMENT. To remove the thrust 
block, remove the two cap screws which secure the thrust block to 
the axle housing, and remove the block. To install, position the block 
in place on the housing, and install the two lock washers and cap 
screws. 


(3) DRIVE PINION PILOT BEARING REPLACEMENT. 
Remove the pilot bearing, using a puller that applies pressure on the 
bearing outer race (fig. 37). To install a new pilot bearing, place the 
pilot bearing in position in the housing, and install the bearing, 
using a tool that applies pressure on the bearing outer race 


b. Differential Assembly. The drive gear assembly (including 
the differential gear case) and the drive pinion are furnished only in 
matched sets, and, if either is damaged, both must be replaced. 
Replace the drive gear assembly if it has chipped or missing teeth, 
or loose or missing drive gear rivets. Rotate the bearings on the drive 
gear assembly and the differential gear case by hand. If either 
bearing binds, has excessively loose races, is pitted, or is discolored 
due to overheating, replace the bearings (subpar. (1) below). 


Replace the differential spider if the diameter is excessively worn 
at the differential spider gear bearing surfaces. Replace the differential 
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spider gears if they have chipped, pitted, or missing teeth, or if the 
inside diameter is excessively worn. Replace the differential side 
gears if they have broken, chipped, pitted, or excessively worn teeth 
or splines. 


Insert a new axle shaft in the differential side gear. If the backlash 
is excessive, replace the differential side gear. Replace the differential 
spider gear thrust washer if excessively worn. 


(1) DIFFERENTIAL BEARING REPLACEMENT. Remove 
the bearing from either the drive gear assembly or the differential 
case, using a puller that applies pressure to the inner race (fig. 39). 
To install a new bearing on the drive gear assembly or differential 
case, place either part in a press and, with a driver that applies 
pressure to the inner race evenly, press the bearing on the case until 
it is firmly seated on the shoulder of the case. 


c. Drive Pinion Assembly. The drive gear assembly and the 
pinion gear are furnished only in matched sets, and if either is 
damaged, both must be replaced. Replace the drive pinion sleeve if 
it is cracked. Replace the drive pinion bearing cups in the sleeve if 
they are cracked, pitted, corroded, or discolored due to overheating 
(subpar. (1) below). Replace the drive pinion if the gear has chipped, 
pitted, or missing teeth, or if the shaft has damaged threads or 
splines. Replace the pilot bearing inner race at the end of the drive 
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Fig. 38—Installing Drive Pinion Assembly 


pinion if it is badly scored (subpar. (3) below). Rotate the bearing 
on the drive pinion by hand. If it binds, has excessively loose races 
or is discolored due to overheating, the bearing must be replaced 
(subpar. (2) below). 
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Fig. 39—Removing Differential Bearing 
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(1) DRIVE PINION BEARING CUP REPLACEMENT. Place 
the drive pinion sleeve in a vise and, using a puller that hooks behind 
the bearing cup, pull the bearing cup (fig. 40). Repeat this operation 
to remove the other cup. To install new bearing cups, place the 
Pinion sleeve in a vise. Place the cups in position on the pinion 
sleeve and, using a replacer that contacts the bearing cups evenly, 
draw the cups in the sleeve until they are seated flush with the 
shoulder in the sleeve. 

(2) DRIVE PINION BEARING REPLACEMENT. Remove 
the bearing from the pinion, using a puller that applies pressure to 
the inner race. Install a new bearing, using a puller that applies pres- 
sure to the inner race of the bearing. 

(3) DRIVE PINION PILOT BEARING INNER RACE RE- 
PLACEMENT. Remove the lock ring, using a sharp punch. Place 
the drive pinion so that the race rests on a solid base and, with a 
two-pound hammer, strike repeated blows along the race surface. 
This will cause the race to expand slightly. Drive a sharp chisel 
between the rear edge of the race and the pinion shoulder to start 
the race. Drive the race off the pinion, using a heavy punch. To install 
a new race, place it on the pinion with the chamfered side facing the 
Pinion. Press the race on the pinion until it is against the shoulder of 
the pinion. Install the lock ring. 
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Fig. 41—Drive Pinion Assembly, Disassembled 


d. Axle Shaft. Replace the axle shaft (fig. 36) if the splines or 
threads are damaged. Replace the axle shaft bearing (subpar. (1) 
below) if the rollers have flat spots or if any rollers are missing. 

(1) AXLE SHAFT BEARING REPLACEMENT. Remove the 
axle shaft bearing with a puller that applies pressure on the inner 
race (fig. 42). To install the bearing, press it on the shaft, making 
sure all pressure is applied to the inner race (fig. 43). 


BEARING WEDGE 


Fig. 42—Removing Axle Shaft Bearing 
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Fig. 43—Installing Axle Shaft Bearing 


e. Axle Shaft Bearing Retainer. Replace the bearing race 
(subpar. (1) below) if it is scored or pitted. Discard all used gaskets 
and oil seals. 

(1) REAR AXLE OIL SEAL AND BEARING RACE RE- 
PLACEMENT. To remove the rear axle oil seal or bearing race, 
drive it out of the retainer with a brass drift. To install, drive it into 
the retainer with a driver that applies pressure evenly on the race 
or oil seal. 


153. ASSEMBLY. 

Place the drive pinion sleeve in a vise equipped with brass jaws. 
Be sure that the bearings are thoroughly clean and that they have 
not been lubricated. The lubricant should not be applied to the 
bearings until after the bearing tension has been adjusted. Slide the 
drive pinion and bearing in the sleeve. Place the other bearing and 
the thrust washer on the pinion. Install the bearing adjusting nut 
and tighten the nut, using two 2!4-inch thin, open end wrenches, 
until a torque of 12 to 16 pounds-inches is required to turn the 
pinion. After the correct adjustment is obtained, hold the adjusting 
nut with the wrench, and install the lock washer and lock nut. 
Tighten the lock nut while holding the adjusting nut stationary. 
Recheck the torque. Bend the tabs of the lock washer over both the 
lock nut and the adjusting nut. 

Be sure that the drive pinion surface on the center housing has no 
nicks or high spots. Place the drive pinion assembly in position on the 
center housing. Line up the dowel pin in the sleeve of the pinion with 
the hole in the housing. Install the pinion assembly by applying 
pressure to the drive pinion shaft (fig. 38). Install the six cap screws 
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that secure the pinion to the housing. Place the thrust washer and 
differential side gear in the drive gear assembly. 

Install the four differential spider pinion gears and thrust washers 
on the differential spider and place the spider, including the gears, 
in position on the drive gear assembly. Install the thrust washer and 
differential side gear in the differential gear case. Line up the match- 
ing numbers on the drive gear assembly and differential gear case so 
that the numbers are directly opposite each other. Place the two 
assemblies together. Install the eight bolts that secure the two 
assemblies together and tighten them evenly. Lock the eight bolts 
with locking wire. 

Be sure that the differential side bearings are thoroughly clean, 
and apply a thin coating of grease on the bearings. Place a new 
gasket on the right-hand side of the center housing. Position the 
right-hand axle housing on the center housing. Install and tighten 
the nuts. Position the differential assembly in the center housing with 
the flat side of the drive gear facing the left-hand axle housing. Place 
a new gasket on the center housing. Position the axle housing on the 
center housing. Install and tighten the nuts. 

Install the axle shafts in the housings. Install the gaskets and the 
oil seal retainers on the bearing retainers. Secure the brake shoe 
brackets to the bearing retainers with two cap screws in each 
bracket. Coat each axle housing flange with a light film of grease. 
Position the gaskets on the axle housings. 

Remove several of the shims of the shim pack previously used on 
the bearing retainer, and place the remainder of the pack between 
the brake plate and the bearing retainer. Hold the brake cross shaft 
in position, and install the brake plate and bearing retainer assembly 
on the axle housing. Rotation of one axle shaft should now cause 
the other shaft to rotate in the same direction. If it does not, more 
shims must be removed. 

Increase the shim pack thickness in steps of approximately 0.005 
inch. It may be necessary to exchange thick shims for thin ones, or 
vice versa, to produce the required addition. The shim thickness 
must be increased until the rotation of one shaft causes the other 
to rotate in the opposite direction. By following this procedure, the 
amount of end play in the axles will be held to the desired limits 
(0.002 to 0.004 inch). 

Install the hubs, seals, flat washers, nuts, and lock rings. 
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161. DISASSEMBLY. 
The disassembled power take-off assembly is shown in fig. 48. 


a. Power Take-off Adapter. To disassemble the power take-off 
adapter, remove the three cap screws which secure the shield and 
bearing cap (fig. 44) to the housing. Remove the shield and bearing 
cap from the housing. Drive the bearing and shaft assembly out of 
the housing. Grind the head off the rivet that secures the sleeve to 
the shaft. Remove the rivet from the shaft and sleeve. Pull the sleeve 
off the shaft. Remove the oil seal from the housing. 
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Fig. 44—Power Take-off Adapter 
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Fig. 45—Separating Power Take-off Adapter Shaft Bearings 


b. Power Take-off Shaft. Remove the snap ring from the rear 
of the bearing. Press the shaft and bearing assembly from the power 
take-off cover. Press the dust and oil seal out of the power take-off 
cover (fig. 48). 


162. INSPECTION AND REPAIR. 


Clean all parts thoroughly in cleaning fluid. Discard all used 
gaskets and oil seals. 


a. Power Take-off Adapter. The adapter assembly comprises 
the guard, shaft, sleeve, bearing, bearing race, and housing. 


(1) GUARD. Replace the guard (fig. 47) if it is distorted or bent 
beyond repair. 
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Fig. 46—Removing Power Take-off Adapter Shaft Bearings 
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Fig. 47—Power Take-off Adapter, Disassembled 


(2) SHAFT. Replace the shaft (fig. 47) if it is broken or if the 
splines are worn or damaged. 


(3) SLEEVE. Replace the sleeve if the splines are worn or dam- 
aged. 


(4) BEARING. Replace the bearing (fig. 47) if any of the rollers 
are missing, if they have flat spots, or if the surfaces are pitted or 
corroded. Separate the bearings with a bearing wedge and remove 
them with a puller as shown in figs. 45 and 46. 


(5) BEARING RACE. Replace a bearing race that is scored, 
worn or pitted, 


(6) HOUSING. Replace the housing if it is cracked or if the 
threads are stripped. 


b. Power Take-off Shaft. Replace the shaft and bearing as- 
sembly (fig. 48) if the splines are damaged, if the bearing is scored, 
or corroded, if the bearing race is loose, or if the oil and dust seal 
surfaces are damaged. Always replace the oil seal if it has been 
removed. 
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Fig. 48—Power Take-off Shaft, Disassembled 
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Fig. 49—Checking Bearing Preload 


163. ASSEMBLY. 


To assemble the power take-off adapter, position the sleeve on the 
shaft, and secure it to the shaft with a rivet (fig. 47). Install the 
bearing and shaft assembly in the housing with the sleeve end of the 
shaft towards the rear of the housing (fig. 47). Press the oil seal 
(fig. 47) in the bearing retainer. Install the bearing retainer, shims, 
and guard on the housing. Adjust the preload to 5 to 12 pounds- 
inches by increasing the shim pack to reduce the preload or by 
decreasing the shim pack to increase the preload. 


To assemble the power take-off shaft assembly, press the oil seal 
(fig. 48) in the cover. Press the cover assembly onto the shaft and 
bearing. Install the rear snap ring in the cover. Install the cover cap. 
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171. DISASSEMBLY. 


Remove the filler plug (fig. 50) and allow the oil to drain. Remove 
the four cap screws that secure the cover to the housing. Remove 
the cover and gasket. Remove the cotter pin, castellated nut, washer, 
driven gear, and bearing from the pulley shaft. Tap on the side of the 
pulley to remove the shaft from the housing. Remove the four cap 
screws that hold the pulley to the shaft. Remove the pulley. Lift the 
drive gear and bearing assembly from the housing. Remove both oil 
seals from the housing. 
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Fig. 50—Belt Pulley 
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Fig. 51—Belt Pulley, Disassembled 


172. INSPECTION AND REPAIR. 


Clean all parts thoroughly in cleaning fluid. Discard all used 
gaskets and oil seals. Inspection must cover the housing, gears, 
shaft, bearings, and pulley. 

a. Housing. Replace the housing (fig. 51) if it is cracked, if the 
gasket surface is damaged, or if the threads are stripped. Replace a 
bearing race if it is pitted, corroded, or cracked. To remove a bearing 
race, drive it out of the housing with a brass drift. To install the race, 
drive it into the housing with a driver that will apply pressure 
evenly on all sides of the race. 

b. Drive and Driven Gears (Matched). Replace both gears if 
either gear has broken, chipped, or worn teeth, if the gears are 
excessively noisy when operating, or if the oil seal surface on the 
drive gear is damaged. 

ce, Pulley Shaft. Replace the pulley shaft (fig. 51) if the splines 
or oil seal surfaces are damaged or if the threads are stripped. 

d. Bearings. Replace a bearing (fig. 51) that is pitted, corroded, 
or if any of the rollers are missing. Remove the bearings with a puller 
as shown in fig. 52. 
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Fig. 52—Removing Bearing from Drive Gear 


e. Pulley. Replace a pulley (fig. 51) if the belt surface is worn or 
if it is loose on the hub. 


BELT PULLEY ASSEMBLY 
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Fig. 53—Checking Driven and Drive Gear Torque 
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173. ASSEMBLY. 


Install new oil seals in the drive shaft and pulley sides of the 
housing (fig. 51). Make sure the pulley shaft outer bearing inner 
race is in place before this seal is installed. Install the drive gear and 
bearing assembly in the housing. 


Position the pulley shaft assembly part way in the housing, and 
install the inner bearing, driven gear, flat washer, and nut on the 
shaft. Tighten the nut, then tap the pulley shaft into the housing 
with a rawhide hammer. Repeat this procedure until the pulley shaft 
requires a torque of 5 to 12 pounds-inches to turn it freely. Install a 
cotter pin in the nut and shaft. Install a new gasket and position the 
cover on the housing. Install and tighten the four lock washers and 
cap screws. Secure the pulley to the pulley shaft with four cap 
screws and lock washers. Insert the power take-off shaft in the 
splines. Install a torque indicator on the shaft, and turn the shaft 
with the indicator. The reading should be 15 to 34 pounds-inches. 
Gaskets are supplied in thicknesses ranging from 0.012 to 0.023 inch. 
Install a thicker gasket to decrease the torque reading or a thinner 
gasket to increase the reading. 
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